Nerve growth factor (NGF) acts through trkA receptors to serve as a trophic factor for cholinergic neurones in the medial septal nucleus (MSN) and vertical Limb of the diagonal band (VDB). Herein, we show that brain nitric oxide synthase (NOS), which synthesizes the neuromodulator nitric oxide, is selectively expressed in a large fraction of trkA-containing neurones in the MSN and VDB. Axotomy of these neurones gave evidence that NOS expressing cholinergic neurones innervate the hippocampus. NGF infusion induced a robust, specific increase in NOS expression in basal forebrain cholinergic neurones.These results indicate that brain NOS can be regulated by a neurotrophic factor and suggest that NGF influences forebrain function by regulating production of nitric oxide as well as acetylcholine.
Introduction
Nitric oxide (NO) is a recently described messenger molecule in the brain (for review see Bredt & Snyder 1994) . Many NO effects are mediated by its ability to increase cGMP levels. In neurones within the CNS, NO is produced by a brain specific form of (NOS) (Bredt et al. 1991 , Bredt & Snyder 1994 . This enzyme catalyses the synthesis of NO from L-arginine via a Ca 2+ /calmodulin-dependent mechanism. The catalytic activity of brain NOS accounts for the nicotinamide adenine dinucleotide phosphate diaphorase (NADPH-d) staining of NOS containing neurones and their fibres in the CNS (Dawson et al. 1991 , Vincent & Hope 1992 . Although there is an abundance of NOS containing fibres in many brain regions, NOS is localized to only a small percentage of neuronal cell bodies. A functional role for NOS has been suggested. Indeed there are data indicating that NO may act as a neurotransmitter to influence such processes as long term potentiation (LTP) in the hippocampus (Bohme et al. 1991 , Schuman & Madison 1991 and long term depression in the cerebellum (Bredt & Snyder 1994) . Although attractive, the data supporting these suggestions is incomplete. In hippocampus, the source of NO is as yet undefined.Studies of the localization of NOS expression and its regulation in the CNS would help to define the significance of NO production.
Basal forebrain cholinergic neurones appear to play a role in learning and memory (Coyle et al. 1983 , Richardson & DeLong 1988 , Olton et al. 1991 , and recent work suggests that they express NOS. This was demonstrated by colocalization of NADPH-d staining and immunostaining for choline acetyltransferase (ChAT), the enzyme responsible for the synthesis of acetylcholine (ACh) (Brauer et al. 1991 , Vincent & Hope 1992 , Kitchener & Diamond, 1993 . Nerve growth factor (NGF) is a trophic factor for basal forebrain cholinergic neurones in the (MSN) and vertical limb of the diagonal band (VDB). These neurones project to the hippocampus where NGF is produced (Korsching et al.
